Pharmacy practice in Yemen was established in 1875 in Aden. Objectives To describe pharmacy practice as it currently exists in Yemen, the challenges the profession faces, and to recommend changes that will improve pharmaceutical care services. Methods This study has two parts. Part 1 comprised a literature search performed between May and July 2011 to identify published studies on pharmacy practice in Yemen. Full text papers, abstracts, and reports in Arabic or English between 1970 and 2011 were reviewed. Part 2 consisted of a qualitative study with face-to-face interviews with a representative sample of pharmacists, staff from the Ministry of Public Health and Population (MoPHP), and patients.
Introduction
Yemen is situated in the southwest corner of the Arabian Peninsula with a population of approximately 24 million. 1 It is among the least developed countries in the world. Yemen's health situation is considered the worst in the region: it has high rates of mortality and malnutrition; it
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Yaser Mohammed Al-Worafi College of Pharmacy, Qassim University, Saudi Arabia has high infant mortality of 75 per 1,000 lives births; and it has an under age 5 mortality of 96 per 1,000 lives births. Total expenditure on health per capita (US$) is 122 and total expenditure on health as a percentage of GDP is 5.2.
2 Table 1 shows the health indicators in Yemen. [2] [3] [4] [5] 
Health sector in Yemen
Yemen's health system consists of a public and a private sector. The public health sector is organised into three levels: 1. Primary health care focuses mainly on primary health programs and provides the first level of care. Primary healthcare centres generally have 1-2 doctors, nurses, a laboratory, and X-ray facilities. Patients generally pay for their medicines from outside pharmacies because the primary healthcare centres do not have a pharmacy. 2. Secondary health facilities are the regional hospitals, which are more specialised in curative services. There is at least one hospital in each of Yemen's 21 provinces. 1 3. Tertiary health facilities are the national hospitals providing specialised care; they are considered university-based hospitals. [2] [3] [4] [5] Generally, the Ministry of Public Health and Population (MoPHP) is responsible for the health sector and is one of Yemen's largest public employers. Yemen's health system suffers from shortcomings in construction and organisation, insufficient numbers of staff, low quality health care, shortage of essential medicines, and a dearth of government funding. 6, 7 Historical records show that the first pharmacy in Yemen was opened in 1875 in Aden, and the second pharmacy opened in 1876. 8 In 2010, the first chain pharmacies were established in the capital Sana'a. Since then many chain pharmacies have been established in Sana'a and other cities.
Methods
This study consists of two parts. 
Part 2:
A qualitative study consisting of face-to-face interviews was done. Participants included pharmacists, medical representatives, staff from the Ministry of Public Health and Population, and patients. In total, 13 pharmacists, 6 medical representatives, 3 staff from the MOPHP, and 8 patients were interviewed. Snowball sampling was used in this study. A semi-structured interview guide (Appendix A) was developed and used during the interview process after an extensive review of the literature on similar studies conducted elsewhere. The author manually analysed then summarised all transcripts.
Definition: Pharmacy practice in this research is defined as the practice of pharmacy in community pharmacies, drug stores, hospitals, and pharmaceutical industries, and also includes pharmaceutical marketing and issues related to medicines.
Ethical Approval
This study was approved by the College of Pharmacy, Qassim University. Verbal consent was taken from the respondents. No personal information of the respondents was obtained.
Results
The following section presents information regarding Yemen's pharmaceutical industry and pharmacies; pharmacy training; licensure of pharmacy professionals; job opportunities and satisfaction; availability of 
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There are about 500 foreign pharmaceutical companies and more than 13,000 brand medicines registered in Yemen. 16 Most pharmacists practising in Yemen are dissatisfied with their work. Reasons for dissatisfaction include low salary, lack of jobs, absence of regulation of the pharmacist's job, and the huge number of pharmacists and technicians graduating from unrecognised colleges.
Distribution of medicines
Local and foreign pharmaceutical industries distribute medicines in two ways: directly to the pharmacies and drug stores through their supply offices in each city in Yemen; and through subagents who distribute the medicines to the pharmacies and drug stores. Pharmaceutical marketing plays an important role in the pharmaceutical industry. Each company hires a medical representative to visit hospitals, clinics, pharmacies, drug stores, and physicians to market their products. Physicians receive brochures, free medical samples, commissions, televisions, mobile phones, free tickets, foods, money to cover conference fees, percentages of total sales, and other gifts to prescribe their products.
Access to medicine
Despite the presence of drug companies in Yemen, availability and affordability of medicines is a major concern. Most Yemenis make huge sacrifices to buy the necessary medicines for their health. Public sector access is poor compared to availability of medicines in the private sector. Lower-priced generics are relatively affordable compared to original brands. Compared with international reference prices, the lowest-priced generic medicines available in the private sector vary from very cheap to expensive. Most brand name drugs are priced much higher than the reference prices (75 per cent had a median price ratio (MPR) > 7). The price components of medicine in Yemen consist of: wholesale mark-up, retail mark-up, taxes, storage and transportation, custom duty, drug support fund, bank charges and CIF (cost, insurance, freight). 6, 7 Counterfeit medicines Counterfeit medicines are a serious problem. Reports about the percentage of counterfeit medicines in Yemen differ widely. The Ministry of Public Health and Population and the Supreme Board of Drugs and Medical Appliances report that it is not more than 10 per cent. 12, 13 However, other reports mention that the percentage is about 60 per cent. 16 The problem stems from the fact that Yemen's pharmaceutical industry cannot meet the country's needs. 11, 13 There are many reasons for the rise of counterfeit medicines 
Dispensing of medications
Drugs, except over-the-counter (OTC) medicines, should be dispensed by prescription only. Drug dispensers in Yemen do not adhere to this important principle. The dispensing of medications without a valid prescription in Yemen is a serious problem that is affecting people's health as well as health resources. Patients in Yemen can go to the pharmacy and buy whatever they need without prescriptions, including analgesics, antibiotics, antipsychotic drugs, cardiovascular drugs, and others. Most dispensers are not pharmacists and they do not know the negative impacts of these medications on people's health. Dispensers in Yemen consider themselves doctors or more knowledgeable than physicians; people also call them doctors. Dispensers diagnose, prescribe, and dispense the medicines to treat many diseases even though they lack knowledge and authority.
Several factors have contributed to this problem. Most Yemenis do not go to physicians because that they cannot afford the treatment in private hospitals or clinics, and generally there is no medical insurance. Unfortunately, the government hospitals and medical centres are the worst in the country. Also, care in these facilities is reserved for a patient who has a relative in the hospital or is affiliated with influential people. Further, patients are required to buy everything from the papers used to write prescriptions to the medicines. People are also unaware of the dangers of buying prescription medicines without a valid prescription. The Ministry of Public Health and Population and the Supreme Board of Drugs and Medical Appliances fail to regulate, control, and monitor the prescriptions. No policy exists requiring dispensers to be qualified and registered as pharmacists. Anyone with money in Yemen can open a pharmacy by renting a licence from a pharmacist and hiring non-qualified pharmacists to work in the pharmacy.
Discussion
Over the last four decades, the pharmacy profession has witnessed great practice changes, and moved away from its original focus on medicine supply and dispensing towards a focus on patient care especially after the introduction of clinical pharmacy concepts in the late 1960s, followed by the philosophy of pharmaceutical care in the early 1990s. The introduction of these concepts in pharmacy practice has transformed the pharmacist's role to focus more on patient-oriented services rather than the traditional focus on product and dispensing services. The pharmacist's role has evolved from that of a compounder and supplier of pharmaceutical products towards that of a provider of services and information, and ultimately that of a provider of patient care. Increasingly, the pharmacist's task is to ensure that a patient's drug therapy is appropriately indicated, the most effective available, the safest possible, and convenient for the patient for the purpose of achieving definite outcomes that improve a patient's quality of life. 18, 19 Pharmacists should move from behind the counter and start serving the public by providing care instead of pills only. There is no future in the mere act of dispensing. That activity can and will be taken over by the Internet, machines, and/or hardly trained technicians. The fact that pharmacists have an academic training and act as healthcare professionals puts a burden upon them to better serve the community than they currently do.
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Pharmacy practice in Yemen faces major challenges to developing and improving its services. The following list summarises the major challenges to pharmacy practice in Yemen and what can be done to address them:
1. The pharmacy curriculum in Yemeni universities is outdated; it needs to be updated to meet the requirements of working in public health services, pharmaceutical care services, and clinical pharmacy services. 2. Community pharmacies and drug stores in Yemen are still focused on dispensing and selling medicines and nonpharmacological products. Community pharmacists need to be educated about their new roles in the pharmaceutical, public, and clinical services, rather than simply dispensing. 3. Physicians, nurses, other healthcare professionals, and the public need to be educated about the new roles of the pharmacists in providing pharmaceutical care, public, and clinical services. Steps need to be taken to increase awareness on the part of pharmacists, healthcare professionals, and the public about the dangers and potentially bad outcomes from using these counterfeit medicines.
7. There is a need to conduct further research about the various issues facing pharmacy practice in Yemen, and this requires support from the policy makers and universities so researchers can conduct studies. 8. The increase in pharmacies and drug stores operated by unqualified persons in the last five years has created a major challenge for the development of legitimate pharmacy practice in Yemen. Steps must be taken to address this problem. 9. More private colleges and institutions of pharmacy are offering a bachelor degree of pharmacy without official recognition from the Ministry of Higher Education and Scientific Research. The large number of pharmacists graduating from those colleges undermines pharmacy practice in Yemen. Greater regulation of pharmacy colleges is needed to curtail the number of unaccredited pharmacy colleges and graduates. 10. There is an urgent need for laws and regulations that require pharmacy and drug store owners to hire qualified and registered pharmacists, as these professionals are the only ones that have the right to legally dispense medications. And there is a need to implement and enforce penalties to punish those who not follow these laws and regulations. 11. There is a need for a registration exam to ensure the quality of the working pharmacists in Yemen; the exam should be theoretical and practical.
12. There is a need for collaboration between the official pharmacy colleges and the Ministry of Public Health and Population to develop a policy requiring pharmacists to attend yearly Continuous Medical Education (CME) courses, as it is very important that pharmacists update their knowledge of pharmacy practice and other issues.
Conclusion
This is the first study describing pharmacy practice and its challenges in Yemen. Pharmacy practice in Yemen is still in its infancy and it faces major hurdles. Many developments are needed, including: updating the pharmacy curriculum; updating, implementing and enforcing the pharmacist law; developing a standard for patient pharmaceutical care services and the quality of the pharmacy workforce; and increased awareness by the public, physicians, other healthcare professionals, and policy makers about the value of pharmacists. The author hopes pharmacy practice in Yemen will improve in the near future and pharmacists take seriously their new role in providing pharmaceutical care and clinical pharmacy services.
